A new model of exercise referral scheme in primary care: is the effect on adherence to physical activity sustainable in the long term? A
15-month randomised controlled trial
Carme Martín-Borràs, 1, 2 Maria Giné-Garriga, 1,2 Anna Puig-Ribera, 3 Carlos Martín, 4 Mercè Solà, 5 Antonio I Cuesta-Vargas, 6 on behalf of the PPAF Group Introduction Studies had not yet overcome the most relevant barriers to physical activity (PA) adherence. An exercise referral scheme (ERS) with mechanisms to promote social support might enhance adherence to PA in the long term. setting A randomised controlled trial in 10 primary care centres in Spain.
Objective To assess the effectiveness of a primary carebased ERS linked to municipal resources and enhancing social support and social participation in establishing adherence to PA among adults over a 15-month period.
Participants 422 insufficiently active participants suffering from at least one chronic condition were included. 220 patients (69.5 (8.4) years; 136 women) were randomly allocated to the intervention group (IG) and 202 (68.2 (8.9) years; 121 women) to the control group (CG).
Interventions The IG went through a 12-week standardised ERS linked to community resources and with inclusion of mechanisms to enhance social support. The CG received usual care from their primary care practice. Outcomes The main outcome measure was self-report PA with the International Physical Activity Questionnaire and secondary outcomes included stages of change and social support to PA practice. Data collection Participant-level data were collected via questionnaires at baseline, and at months 3, 9 and 15. blinding The study statistician and research assessors were blinded to group allocation. results Compared with usual care, follow-up data at month 15 for the ERS group showed a significant increase of self-reported PA (IG: 1373±1845 metabolic equivalents (MET) min/week, n=195; CG: 919±1454 MET min/week, n=144; P=0.009). Higher adherence (in terms of a more active stage of change) was associated with higher PA level at baseline and with social support.
Conclusions Prescription from ordinary primary care centres staff yielded adherence to PA practice in the long term. An innovative ERS linked to community resources and enhancing social support had shown to be sustainable in the long term. trial registration number NCT00714831; Results.
bACkgrOunD The major non-communicable diseases such as cardiovascular disease, cancer, stroke and type 2 diabetes have been demonstrably linked to regular physical activity (PA). 1 Relatively modest amounts of moderate-intensity PA are associated with improved health, physical function and psychological well-being. 2 Despite the health benefits of regular exercise, it is estimated that 31% of the global population does not meet current PA recommendations. 3 In addition to morbidity and premature mortality, physical inactivity is strengths and limitations of this study ► This was a large randomised controlled trial to assess the effect and sustainability of a primary care-based exercise referral scheme on prescription enhancing social support and social participation in establishing adherence to physical activity (PA) levels among insufficiently active adult population, over a 15-month period. ► PA interventions were conducted in primary care centres. Primary care is an ideal setting to identify insufficiently active adults, familiarise patients with the importance of doing regular PA, strengthen social support among patients within the same neighbourhood and enhance adherence through community resources. ► PA levels were assessed with a self-report questionnaire, which had shown to be not as accurate and sensitive to changes as an accelerometer. However, more reliable instruments were not available in primary care centres, where the study was conducted. ► Social support and stage of change were also assessed with self-report questionnaires. A mixedmethods design involving discussion groups, would have allowed us to gather relevant information regarding the participants' needs and perceptions.
Open Access responsible for a substantial economic burden worldwide. 4 The Spanish population is mainly insufficiently active, 5 which places a huge economic burden on our healthcare system with similar trends worldwide.
As people age, the risk of social isolation and loneliness is increasing. 6 Observational studies indicate that social capital components are a major protective factor for mental and physical health and mortality. 7 8 Social capital interventions, especially those that promote social support and social participation, usually aim at increasing well-being and promoting healthy lifestyles, enhancing sustained health improvements reached within the intervention. Therefore, interventions designed to increase PA levels in the long term and enhance adherence through social support have the potential not only to generate healthcare savings 9 but also to minimise the severity of multiple chronic diseases, promote the maintenance of function and prevent further loss of independence. 10 Primary care centres are an optimal setting to enhance PA, 11 and primary care physicians are the major healthcare providers for people with multiple morbidities. 12 A high percentage of the population visit their primary care professional at least once a year, 13 tend to have confidence with them and their suggestions have a high impact in patients' everyday life. 14 Most interventions based at increasing PA levels had been conducted in primary care settings and there is growing interest in the exercise referral scheme (ERS) model, 15 in which a member of the primary care team identifies and refers an insufficiently active individual to a third-party service (often a sports centre or leisure facility). This service then prescribes and monitors an exercise programme tailored to the patients' needs.
Although efforts to promote PA through ERS at community level have had some success, 13 15 the prevalence of insufficiently active individuals remains high. 16 17 PA is a complex behaviour influenced by demographic, biological, cognitive, emotional, sociocultural and environmental factors 18 ; accordingly, individuals face numerous barriers in both the adoption and maintenance of a regular exercise programme. Studies had not yet overcome the most relevant PA barriers to PA adherence, considering intervention fidelity challenges and reduced intervention personalisation when group formats are applied. 11 Chambers and colleagues 19 suggested that intervention sustainability relates to the extent that the intervention can continue to be delivered over time and institutionalised within settings, with necessary capacity built to support their delivery. All systems and organisations are faced with the challenge of implementing new practices, yet many of the innovations that are initially successful fail to become part of the habits and routines of the host organisations and communities. However, as Greenhalgh 20 pointed out in their review, there is a "near absence of studies focusing primarily on the sustainability of complex service innovations."
The main purpose of the study was to assess the effectiveness and sustainability of a primary care-based ERS on prescription enhancing social support and social participation in establishing adherence to PA among insufficiently active adult population, over a 15-month period.
MethODs study design
We conducted a two-arm randomised controlled trial comparing the effectiveness of a 12-week PA intervention combined with municipal and sport resources with added social support and social participation strategies, and usual care combined with social education meetings. Study design details are described in a previous publication. The present study reports different outcomes from two additional centres. 9 Written informed consent was obtained from all subjects. The study was performed in accordance with the Declaration of Helsinki, ethical principles for medical research involving human subjects (64th World Medical Association General Assembly, Brazil, October 2013).
sample size calculation Sample size calculation was estimated for significant changes in PA levels. Four hundred and twenty-four individuals were needed: 212 individuals in the intervention group (IG) and 212 in the control group (CG) in order to detect a difference ≥15% of participants that increased physical activity levels between groups (assuming 50% in the CG), with a power of 80% and an alpha level of 0.05. 21 A dropout rate of 20% was estimated, based on the pilot study experience. 22 Four hundred and seventy-six individuals were recruited for the study and out of which 422 participated. study population Participants were recruited from eight primary healthcare centres (PHCs) in the Barcelona area and surroundings, and two PHCs are located in Malaga. Eligibility criteria included patients of both genders aged 18-85, with at least one chronic disease, independent in rising from a chair and walking with or without a technical aid, who self-reported being insufficiently active, as determined by one question screening tool: 'As a rule, do you do at least half an hour of moderate or vigorous exercise (such as walking, cycling or a sport) on five or more days of the week?'. 23 Individuals were ineligible for the study if they were unable to walk, were undergoing an exercise programme, had a diagnosis of severe dementia (not able to understand and/or follow verbal commands), or had had a stroke, hip fracture, myocardial infarction or had undergone hip or knee replacement surgery within the previous 6 months. The methods had been defined in a previous study. Open Access randomly selected PHCs in Spain were informed and the trial was presented to the 54 centres which showed interest in participating. Of these, the first 10 centres which volunteered to participate underwent the trial. Two health professionals, who were selected on a voluntary basis from each of the participating centres, were trained. During the recruitment period, the opportunity to participate in the study was offered daily to all patients, who by systematic random sampling were previously identified in the two health professionals' lists. The patients who met the inclusion criteria and agreed to participate were further contacted for an interview and were administered a baseline questionnaire. After baseline measures, they were randomly allocated to the IG or CG, using a centrally generated variable-sized block design. Couples were randomly assigned together. Four hundred and twenty-two subjects participated in the study: 220 patients (n=220; 69.5 (8.4) years; 136 women) were randomly allocated to the ERS (IG), and 220 patients (n=202; 68.2 (8.9) years; 121 women) were allocated to the CG. The study personnel who maintained the recruitment process and randomisation log were not involved in screening, testing or training procedures. 
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Outcome measures Demographic and health data were collected at baseline (age, blood pressure, resting heart rate, weight, height, body mass index, current medication and associated diseases).
Outcomes were assessed at baseline (month 0), at the end of the intervention (month 3) and at 6-month and 12-month follow-ups after the end of the intervention (months 9 and 15, respectively). Three assistant researchers, blinded to group allocation, obtained all outcomes using telephonic interviews or face-to-face meetings.
The main outcome measure was adherence, means of increasing the number of metabolic equivalents (MET level×minutes of activity×events per week) assessed with the short version International Physical Activity Questionnaire. 25 This instrument has shown good validity and reliability in general population in a previous study.
Secondary outcomes included: (1) attitude towards the PA practice stage of change using the Prochaska scale (SOC) 26 and (2) social support for PA practice, assessed using the Social Support for Physical Activity Scale (SSPAS). 27 Reliability and validity of the scale was previously assessed in older adults. 27 study treatments Intervention group The intervention was conducted in a primary care available space or nearby outdoor spaces such as public parks. All participants reported to the training facility twice a week for 12 weeks. The PA intervention was group based with 10-15 participants in each group, with no cost to themselves. Each session lasted 60 min, and all protocols incorporated the overload training principle. 28 All training sessions began with a warm-up (10 min), included an aerobic activity and upper and lower body strength-based exercises (45 min) and ended with cool down with a strong emphasis on social support (5 min). Standardised sessions were always performed under the supervision of the same PA specialist, previously trained and blinded to the study objectives. During the exercise period, participants were instructed to continue their routine daily activities. Participants were instructed to perform strength training at a perceived exertion intensity of 4-6 (somewhat hard) during the first 2 weeks of training, 29 without holding their breath during exercises to minimise exercise-induced blood pressure elevations. Training intensity was individually calculated by the 4-8 repetition maximum method (ie, maximum number of repetitions to failure between 4 and 8) for each exercise using elastic bands and body weight (loaded sit to stand movement). After the familiarisation stage, preferred intensity was established at 6-8 (hard to really hard) of the Borg's scale. This protocol was developed on a pilot training study. 22 The PA specialist encouraged all participants to conduct a third session each week on their own such as brisk walking. The aim of this third session was twofold: to enhance the autonomy of the participants to meet and share the interest to regular PA practice, and facilitate adherence to PA practice within the group members once the intervention ended. The PA specialist detected a leader in each group to organise these extra sessions and motivate the other participants.
To enhance sustainability of the intervention and adherence to PA practice once the programme ended, all participants were offered a personalised exercise programme with exercises that were performed during the sessions. Moreover, during the last two sessions, visits with all participants were made to the nearest community resources (eg, sport facilities) where the regular PA practice could be continued. Participants were offered a special monthly rate.
During the PA programme, social support and social participation were enhanced. Social support refers to support received (eg, informative, emotional or instrumental) or the sources of the support (eg, friends met in the group) that enhance recipients' self-esteem or provide stress-related interpersonal aid. 30 The PA programme included the following mechanisms to enhance social support during the cool-down phase of each session: social influence/social comparison (eg, share the appropriateness of the participants' own attitudes, beliefs and behaviours against standards that are avowed and/or modelled by reference group members), social control (eg, explicit attempts of social network members to monitor, encourage, persuade, remind or pressure a person to adopt or adhere to positive health practices: the PA leader reminded each participant the extra-session appointment and the PA Open Access specialist encourage these meetings), self-esteem (eg, beliefs regarding how good, worthy or competent we are in general and through PA practice: at the end of each session participants were asked to summarise their perceived benefits of PA practice and were encouraged to report their satisfactory feelings regarding the help/support received from the other group members), sense of control (eg, participants were encouraged to report how to cope with obligations such as doing regular PA for health once the PA programme ends) and belonging and companionship (eg, strengthen connections to other people with the same goal regarding PA practice is an important source of a sense of belonging, and belonging implies acceptance and inclusion in a group: the PA specialist detected a leader in each group to strengthen connection among participants). Intervention details were detailed in a previous manuscript. 9 
Control group
Subjects who were randomly assigned to the control group were asked to continue their routine daily activities and received their usual care from their primary care practice whenever it was needed. The control subjects were called once every 4 weeks to minimise dropouts. Researchers followed a standardised script: they asked how participants were feeling, gave them standardised healthy lifestyle advices and were reminded of the following assessment session.
statistical analysis
Week 0 (baseline) demographic characteristics were compared between the groups by independent t-test, except for a few cases where required conditions were not satisfied, and Mann-Whitney U test was used as a non-parametric alternative. χ 2 tests were used for between-group comparison of categorical variables at baseline. Because of missing data, all longitudinal analyses for variables that were measured at the four time points (months 0, 3, 9 and 15) were performed according to the intention-to-treat principle. For all outcome measures, all the participants who were randomised were analysed; some participants who were lost during a previous follow-up were contacted during the next follow-up and assigned the previous value obtained (last observation carried forward).
The primary focus of the analysis was on the significance of the interaction between group (IG and CG) and time (months 0, 3, 9 and 15). For all outcome measures, adjusted means and SE were calculated and used to compute 95% CIs. These CIs were adjusted for any between-group differences at baseline, in order to provide a best estimate of the true effect of the intervention.
Our primary outcome measure was self-reported PA level (energy expenditure). A t-test and a repeated measures analysis of variance (ANOVA) were performed to assess any difference between groups. For the secondary outcome measures, a χ 2 was performed for the SOC, and a t-test for the SSPA.
All investigators involved in the data analysis were blinded to the treatment assignment. For the statistical Open Access analyses, SPSS V.18.0 software was used, and an alpha level of 0.05 was selected.
results study recruitment and follow-up Individual characteristics and compliance with the protocol Four hundred and twenty-two were randomised: 220 to the PA programme (IG) and 202 to the CG. Participants in the PA programme were required to complete 24 sessions during the 12 weeks of the intervention, and about their compliance (the attendance of each participant at each session) 19 sessions were required; 156 participants in the IG attended ≥19 of the total sessions. There were no adverse events during the study period. At month 3 (end of intervention), all subjects (100%) were assessed either faceto-face or through telephonic interviews. At month 9, 200 subjects (90.9%) from the IG and 158 (78.2%) from the CG were assessed. At month 15, 195 participants (88.7%) from the IG and 144 (71.3%) from the CG reported for the assessment session (see figure 1 for more details). At month 0 (baseline), characteristics of the participants are presented in table 1.
Primary outcome measure PA programme participants had greater improvements than those in the CG in self-reported PA level (MET min/ week) at the end of the programme. These improvements were maintained at 9-month and 15-month follow-ups, with significant group-by-time comparisons by the end of the study. The effects of the exercise programme on the primary outcome measure are shown in table 2. Self-reported PA levels showed a decline following cessation of training, but energy expenditure between month 0 and all follow-up measures remained significant. In contrast, individuals in the CG demonstrated no significant changes or decreased their 9-month and 15-month measures with respect to their month 0 values. Energy expenditure in moderate self-reported PA and walking followed similar patterns and improved significantly (P<0.05) in the IG from baseline to 3-month measures (end of intervention), and from baseline to 9-month and 15-month follow-ups with no significant change in the CG. These two variables also showed a non-significant decline after cessation of training (9-month follow-up: IG=2120 (1994) MET min/week; CG=1295 (2154); P=0.000) (15-month follow-up: IG=1373 (1845) MET min/week; CG=919 (1454); P=0.009).
secondary outcome measures A significant (P<0.05) group effect was established for all 9-month and 15-month measures; for every dependent variable, PA programme performed better than the CG. The effects of the exercise programme on selected secondary outcome measurements are shown in tables 3 and 4. SOC and SSPA measures are only shown for baseline and long-term follow-up (month 15) for a best estimate of the long-term effects.
With respect to SOC, the proportion of participants that moved straight into the doing enough PA stage (action) was higher in the IG at 15-month follow-up (IG=58.5%; CG=10.4), with significant group-by-time comparisons.
With respect to total PA social support, IG participants had greater improvements than those in the CG from baseline to 3-month measure, that also were sustained in the 15-month follow-up (see table 4 ). The family and friends social support improved significantly (P<0.05) in the PA programme group from baseline to 15-month follow-up.
DIsCussIOn
The two major findings of this study were that: (1) a PA programme led by physical activity specialists and linked to community resources with enhancement of social support and social participation was effective in sustaining regular PA practice (establishing adherence) in the long term (self-reported PA levels and SOC) and (2) social support was perceived significantly higher in the IG participants in the long term.
Considerable uncertainty remains as to the effectiveness of ERS for improving PA levels or health indicators, or whether they are an efficient use of resources for insufficiently active population with or without a medical diagnosis. 11 The proportion of individuals achieving 90-150 min of at least moderate-intensity activity per week at 6-12 months' follow-up was greater for ERS than usual care in a recent systematic review assessing the effects of ERS in primary care. 31 Older patients and those referred for coronary heart disease risk factors appeared to be more likely than others to increase their levels of physical activity. 31 However, referral to an ERS did not lead to changes in objective measures of health such as weight or blood pressure. 31 Qualitative evidence suggested that interventions enabling the development of social support networks were beneficial in promoting uptake and adherence. 31 However, it is not possible to identify what elements of the intervention support successful uptake of ERSs, adherence to ERSs and long-term behaviour change. A Open Access PA programme conducted in primary care by PA specialists and primary care health professionals could allow insufficiently active patients to familiarise with a regular PA habit and introduce PA practice into their routine activities before referring them to municipal sport-based resources, taking advantage of the confident relationship patients establish with their healthcare providers and the high impact their suggestions have on patients' lives.
14 Primary care is associated with effective healthcare delivery, 32 and healthcare systems with strong primary care services such as comprehensiveness of care with the healthcare providers, utilisation and accessibility, have been found to have better quality of care, improved population health and patient satisfaction. 32 33 A recent study showed that the first contact and comprehensiveness between the patient and their healthcare provider were significantly associated with a better completion of their recommendations. 34 Thus, appropriate training should be linked to an implementation of an ERS in primary care. The ResearchOne data revealed that total primary care face-to-face consultations increased by 13.3% between 2010/2011 and 2014/2015, and during the same period, the average patient list size increased by 10%. 35 Primary care workload has increased substantially in recent years and it is to be assumed that this trend will continue to increase; thus, primary care might need to refer preventive interventions to community resources. A previously established contact between primary care professionals and PA professionals in different sport facilities and municipal resources might also help overcome a major barrier discussed in a previous study regarding patient's lack of opportunities for sports or leisure activities that conduct healthy PA programmes, 36 as we suggest in our ERS approach.
ERS use motivating strategies such as social support that have been shown to be an effective tool to increase PA levels in older adults. 37 However, to achieve improvements in health and well-being associated with physical activity it is necessary to being able to sustain such practice for a long period of time. Approximately half of the participants who initiate an exercise programme will leave the first 6 months. 38 Evidence had been found regarding the most important facilitators for participants in PA programmes to be underlying social support, perceived health benefits, feeling better and practical aspects of programme location, cost and individually adaptable content. 39 In this sense, the need to individualise exercise intensity and progression regarding each participant's functional level is twofold: the heterogeneity of most ERS groups could be overcome, and participants would be more challenged and thus, motivated to enhance adherence. 39 A study showed that the three most frequently cited barriers to engage in a PA programme were poor health (57.7%), lack of company (43.0%) and lack of interest (36.7%). 36 Facilitators to overcome the abovementioned barriers could be the individualisation of the exercise (adaptable content according each participant's physical function) and the enhancement of social support within the programme. Sense of support, belonging, social network and like-mindedness flows over into many of the perceived benefits participants' experience, particularly in terms of well-being. 40 However, physical health gains and feelings of wellbeing are also necessary to hold people in a programme; as participants grow in physical and general well-being an energising and empowering effect takes place. The appropriate workload should be adapted to maximise gains in health outcomes. 41 There are some limitations to this efficacy trial. The PA programme aimed to assess long-term adherence to PA practice increasing PA levels from baseline. Measuring PA levels accurately normally involves the overlap of three techniques. These are observational, perceptual (self-report) and some form of objective measurement such as accelerometry or doubly labelled water. 42 This was beyond the scope of the present study. Unfortunately, it is difficult to measure PA levels objectively in large studies, and our data are based on self-reports. Moreover, contamination in the control group may have occurred, due to exposure of participants in the same primary care centre where the IG conducted the programme, indicated by a weak positive trend in the stages of change instrument. 43 Social support also was assessed with a self-report questionnaire, limited to collect potentially interesting data. A mixed-methods design, involving discussion groups would allow us to gather relevant information regarding the participants' needs and perceptions.
Related to results, the last observation carried forward approach was used for missing data. This might have caused that the short-term results had been extended over time in those individuals with missing information. As the dropout rates are higher in the CG, they will have estimates closer to the baseline measures compared with the IG participants.
Finally, in our ANOVA, the residuals from physical activity levels are not normally distributed according to Kolmogorov-Smirnov test (results not shown in the manuscript). However, this test in large samples (n>30) does not strictly require ensuring the normality of the residuals. The meaning asymptotically approaches the exact P values, and ANOVA residuals do not need to be close to normal in order to fit the model.
The Programa de Promoció d'Activitat Física (PPAF) study is an ERS approach conducted in primary care to promote regular PA practice. It provides evidence of its sustainability in the long term linking the physical activity programme to community resources with enhancement of social support and social participation to establish adherence to regular PA practice. In light of our findings, the PPAF intervention should be suitable for clinical practice with important implications in physical activity promotion in primary healthcare. However, the effectiveness of such scheme should be assessed in other settings and targeting other population at risk.
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COnClusIOn
The ERS intervention showed to be potentially suitable for clinical settings and primary care centres. In summary, our findings indicate that a 12-week PA programme linked to municipal resources and enhancement of social support and social participation and conducted in a primary care setting is a safe, effective and sustainable intervention in insufficiently active adults in maintaining and increase of self-reported PA levels in the long term.
While it is recognised that adherence is multifaceted, incorporating the views of older adults regarding their needs and perceptions when a physical activity-based programme is aimed to be designed, may enhance sustainability of the intervention and adherence in the long term, 44 as well as enhancing social support and social participation within the programme.
